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). It was shown that the lengths of helices existing in reference structures are significantly longer than the length of other possible helices that could be formed. (B) Base pairs in an accepted structure (e.g.
domain II of HCV internal ribosome entry sequence, 45-63, left panel) are often involved in longer helices (Helix length=6 for base pair 45-63) than ones in an incorrectly predicted structure (e.g. 45-62, right panel) (Helix length=1). However, the experimentally-derived pairing probability, q(i)×q(j), for the two types of base pairs may be comparable, in this example, the q(45)×q(62) (0.6) turns out to be higher than that of the correct pairing partner, q(45)×q(63) (0.5), because the base 45 and 62 are both in paired state and q(45) and q(62) are consequently high. (C) To penalize spurious pairs that are often involved in short helices, the w(i, j) term is introduced to RME-post for a base pair, i-j, according to the maximum length of the helix in which it can be involved (HelixLen). Thus base pairs involved in long helices would be given more weights since they are more likely to appear in a favorable structure, and vice versa. Currently, we set the MinHelixLen to be 0 and MaxHelixLen to be 4 (optimized by 5-fold cross validation with perfect restraints), then w(i, j) is 0.25, 0.5, 0.75, 1 for bases with a helix length of 1, 2, 3, 4 and more, respectively. (D) We show that the w(i, j) term introduces additional performance gain for both RME-post alone and RME (combination of RME-pre and RME-post) using 5-fold cross validation with perfect restraints. Additionally, we also show that combining RME-pre and RME-post together are superior in accuracy than using each one alone. to make the domains irrelevant to each other. 
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Parameter selection of RME and RNAstructure-Fold with perfect restraints. (A)
Shown is the performance of RME-pre on the training set 1 using a range of parameter m with ε fixed to be 0.01. Average sensitivity, PPV and the arithmetic mean are shown in blue, green and red respectively. The horizontal dashed lines stand for the performance of are shown. This figure shows that the prediction improvement of RME and
RNAstructure-Fold with SHAPE restraints is larger for RNAs that were not well predicted under control models without restraints. 
Supplementary Figure S13 | Comparison of PARS and DMS-seq reactivity to the raw read counts
Comparison of PARS and DMS-seq reactivity to the raw read counts. ROC curves
were used for comparing the discriminative power of (A) PARS and (B) DMS-seq reactivity with that of the raw read counts. For PARS and DMS-seq reactivity (solid lines), true positives were defined as single-stranded bases with reactivity higher than the cutoff; true negatives were defined as paired bases with reactivity lower than the cutoff.
For S1 count (PARS) and in vivo count (DMS-seq) (dashed lines), true positives were defined as single-stranded bases with the log-transformed count higher than the cutoff.
For V1 count (PARS) and control count (DMS-seq) (dotted lines), true positives were defined as single-stranded bases with the log-transformed count lower than the cutoff. 
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Accuracy difference between RME and RMEcontrol Accuracy difference between RME and RME-control Parameters for RME are the same as the ones used in the Supplementary Table S4 -S6. Supplementary Table S1 13  13  13  13  13  13  13  13  13 1 : Data quality was evaluated by the AUC score of SHAPE reactivity separating paired and single-stranded nucleotides 2 : MCC is the abbreviation of Matthews correlation coefficient, which was approximately calculated as the geometric mean of the sensitivity and PPV in the specific case of RNA structure comparison (18) 3 : IRES is the abbreviation of internal ribosome entry sequence 4 : 95% bootstrap percentile confidence intervals calculated for RME, RNAstructure-Fold and SeqFold with SHAPE restraints added by using a method previously published (19) . 5 : 95% bootstrap percentile confidence intervals calculated for corresponding controls by using a method previously published (19 13  13  13  13  13  13  13  13  13 1 : Data quality was evaluated by the AUC score of PARS reactivity separating paired and single-stranded nucleotides 2 : MCC is the abbreviation of Matthews correlation coefficient, which was approximately calculated as the geometric mean of the sensitivity and PPV in the specific case of RNA structure comparison (18) 3 : 95% bootstrap percentile confidence intervals calculated for RME, RNAstructure-Fold and SeqFold with PARS restraints added by using a method previously published (19) . 4 : 95% bootstrap percentile confidence intervals calculated for corresponding controls by using a method previously published (19 1 : Data quality was evaluated by the AUC score of DMS-seq reactivity separating paired and single-stranded nucleotides 2 : MCC is the abbreviation of Matthews correlation coefficient, which was approximately calculated as the geometric mean of the sensitivity and PPV in the specific case of RNA structure comparison (18) 3 : 95% bootstrap percentile confidence intervals calculated for RME, RNAstructure-Fold and SeqFold with DMS-seq restraints added by using a method previously published (19) . 4 : 95% bootstrap percentile confidence intervals calculated for corresponding controls by using a method previously published (19) . 5 : P-value was calculated by one-tailed Wilcoxon signed-rank test for comparing RME, RNAstructure-Fold and SeqFold with their corresponding controls (shown in parentheses)
Supplementary Tables
Parameters for RME were optimized on training RNAs (yeast 25S rRNA): m=0. 1 : MCC is the abbreviation of Matthews correlation coefficient, which was approximately calculated as the geometric mean of the sensitivity and PPV in the specific case of RNA structure comparison (18) 2 : 95% bootstrap percentile confidence intervals calculated for RME, RNAstructure-Fold and SeqFold with perfect restraints added by using a method previously published (19) . 3 : 95% bootstrap percentile confidence intervals calculated for corresponding controls by using a method previously published (19) . 4 : P-value was calculated by one-tailed Wilcoxon signed-rank test for comparing RME, RNAstructure-Fold and SeqFold with their corresponding controls (shown in parentheses)
Parameters for RME were optimized on training RNAs of the first set in the 5-fold cross-validation: m=0.55, γ 1 =0.9, γ 2 =0.95 Parameters for RNAstructure-Fold were optimized on training RNAs of the first set in the 5-fold cross-validation: m=4.8, b=-0.4 Best performance among the tools for each RNA class is shown in bold. 
Supplementary
